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FRIENDSHIP INT'lL AIRPORT
* BOX 746, BALTIMORE 3, MD.

23 December 1958

SUBJECT: Contract TA-3034 _
Interim Invention Report :

Dear

Under the provisions of the Patent Rights Article
of the subject ractor hereby reports disclosure
38,132 by as a Subject Invention.

A copy of the disclosure is attached. It is not
the intention of Contractor to file a patent application
on this disclosure.

Very trulv%qu

Sales Engifieer

YOU CAN BE SURE ... IF nvsWestinghouse
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DISCLOSURE TITLE

RAPTD SCAN ANTENNA

DISCLOSURE BOOK NO. PAGE NO.

TRANSMITTAL DATE
5221 8
WORKS DIVISION DEPARTMENT
FROM: .
Baltimore Air Arm Surveillance Radar

INVENTOR PLEASE NoOTE: YOU shou!d send. this she'et and your disclosure direct to the Patent Department,
Please give all information requested.

1. Was this invention made, or first used, in the performance of o Government contract? 5/6 1 If so, give
GOVERNMENT WESTINGHOUSE
. following information on first such contract: CONTRACT NO. Z—/g jﬂ34 GEN. ORD. NO._MM

2. Was this invention made on a Standard Development Order? /Vﬂ

3. Was this invention made for a special job? /Vé S

4. Will it be used on standard apparatus? /DC’ <g /'é‘/j!

5. When will it first be built and shipped? //} / Mz [/f / // w//ﬂ/p 7/5///
6. Give names and dates of printed publications disclosing invention: Ao e

Where necessary, please amplify above answers in space below,

and give engineering or commercial bearing on our position
. in its fleld or on related apparatus.
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i PLD 32

This disclosure describes = fast raster scan penclil beam antenna, develope.
primarily for terrain avoidance application. (Contract # AF33(616)3248). bimple
mndl"i(‘ﬂtions allow this antenna tc sector scan a shaped ground mapping beam for
~mbin- and/or reconnciccance application.

mlnal «w«fem ralculations ehoued that for a maximum information sar pH i
.te over 3 solia anple of 307 horizontal by 10° vertical a point target beas lwell
Li.e snoula be approximately three pulses per beamwidth, “riginally it was felt th.t -
a 1% x 1° pencil beam was necessary for aiequate. angular resolution, The above in: -
<tion cancluded that a raster sc.nning antenna should scan horiz&ntally approxis ot

M pe: 3econu ana vertically 2 cycles par seconds

Since ccnventional mechanical scanning at the above rate has never been
azeco plished in a practical system, a row approach had to be made.

Prior scanning act ircludes the following with comntal

1. rechanical movement of antenna system., This method is not practicsl due to high
accellerations at the end of each horizontal scan. Problems of conical scannin:
have nct been investigated thorcupghly but are obviocusly of the high accelleratix
nature,
2. lLinear array transmitter (vertically scanning a horizontal fan beam) with a
- vertical beavartail beam linear array which scans horizontally by means of os=
cillating back wall, The receiver receives information from the pcaition of the
“inters cting beams. Iume to cross polarization and other. in efficiencies in the
/ system, the pain is very low, " Iwo antennas alsu require at least twice the air-
~ craft frontal area a&s a single anterna. Algo a singls antenna is smuch lightar. .
3, rerrite type scanners (not yet developed) show promise in the future if high
iflniency c&n be obtained. : ) )

To eliminate high accelerations in ‘the horizontal scan simpde motion
Jorelrrably rotary) must be accomplished. ‘

The princip]e of feeding power inte parallel plates as described on pages
301304 of Yolume 1 of the fadiation Lahoratory. Series was used to arrive at ny

in vent;on.

Basis for an invention lies in the following areas: AT BEY "':;
1. hethod of folding parallel plates for accepting a rotating feed. RFCF‘VC
é. ~otating feeds . . S
3. HBorizontal heam shapinz mettod (2). : . - o
i« Application as a bombing and recen antenna. F"!Lﬁ [ UICR

Y. Possible application as & runway approach radar in inclement weather,
Figure 1 ghows the 1equemcv of operations in arriving at the riml foléed
pur‘ullrl plate ‘confipuration, 1-A shows the firamt configuration that gave good
~imery feed scanning results. An exanination of 1l-A shows that curvature A-B whnse
carter 13 at C cannot ke folded into the proper circle without distorting s and
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TIUR_____RAPID SCAN ANTENNA

likewise distorting the wavefront emecging from DCE, . '

By folding Figure M.approximately along line A=E and substituting tre
h eivalent parallel plate system a3 shown in figure 1=B, the point of the cone to be

“lued is in spave. The problem of folidinz s simplified thereby and figure 1-(
ts the result, :

Figure 2 shows a diagram of the rotating feed. In order ta obtain a Com=
ract roetating ‘elements of high efficiency the rotary Jjoint had to be oombined with
the ferd, Ihic unit is designed to opérste ir a pressurised’ compartment therchy
“limiv*1r: the probles of pressure sealing the rotating joint assambly,

Figure 3 shows a diagram of the horisontsal beam shaping method, A phase

- front passing through the curved bend is delayed more at the center of Lhe berd ti.:
at the ‘e’ses because of the increased path length in that direction thus tendin- to

staighten the phase front, or narrow the energing beam,

Figure ') shows an alternute method of bema shaping. The back reflecting x
wail 18 curved to both colliminate ard control the direction of the beam,

In all ceses the vertical beam is sharpened uaing a parabolic shaped
¢yiindrical reflectors ‘ertical scanning at.2 cycles per setind 5 degrees is accomm
plighed by nodd.ng the entire antenna with a hydrauliec actuator, .

Iz

For use as a bombing and reconnaissance amtuana, The vertical scanning

ia not recessary. The cylindrical reflector is shaped for approximstely cse2 cos @
distribution. : :

. A flyable Bab model of this antema has been built and tested with
ratisfectory results, .
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